(19) 




Europaisches Patentamt 
European P^^Office 
Office europem des brevets 




(12) 



(43) Date of publication: 

22.03.2000 Bulletin 2000/12 

(21) Application number: 99304119.3 

(22) Date of filing: 27.05.1999 



(n) EP 0 987 616 A2 

EUROPEAN PATENT APPLICATION 

(51) Intel* G05G 9/047, G06K 11/18 



(84) Designated Contracting States: 


(72) Inventor: Higbee, Derek 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Ringwood, Hampshire BH24 2JA (GB) 


MC NL PT SE 




Designated Extension States: 


(74) Representative: 


AL LT LV MK RO SI 


Purvis, William Michael Cameron et al 




D. Young & Co., 


(30) Priority: 14.09.1998 GB 9820026 


21 New Fetter Lane 


London EC4A1DA (GB) 


(71 ) Applicant: Penny & Giles Computer Products Ltd. 




Christchurch, Dorset BH23 3TE (GB) 





(54) Control device 

(57) A control device 1 having certain components 
that are isolated from contact with an operator or the 
external environment, and one or more remaining com- 
ponents that may come into contact with the operator or 



the external environment. The isolated components are 
preferably provided within a first housing 9, and the re- 
maining components are preferably provided within a 
second housing 7. 
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Description 




[0001] This invention relates to control devices, and 
in one illustrative embodiment to a pointing device. 
[0002] Since the advent of computers and other com- s 
puter controlled devices, there have been proposed a 
variety of different mechanisms for the control thereof. 
First computers were provided with a keyboard by 
means of which instructions could be inputted into the 
computer. Later computers were provided with graphi- 10 
cal-user-interfaces (GUI's) by means of which a user 
could control functions of a computer by selecting op- 
tions from drop-down menus of the particular interface 
employed. Control of such interfaces with a keyboard, 
whilst usually possible, was typically inconvenient. To is 
address this problem, various pointing devices have 
been proposed. One such pointing device is the so- 
called "mouse" which comprises a reliable ball which 
bears upon rollers within a casing to generate signals 
representative of the movement of the ball by a user. 20 
[0003] Mice, whilst being convenient, suffer from the 
problem that they typically require a relatively large sur- 
face in which to be operated correctly as they must be 
moved from one position to another to generate the 
above mentioned signals. In order to alleviate this prob- 25 
lem, it has been proposed to use so-called trackerballs 
which may be thought of as an inverted mouse. A track- 
erball typically comprises a housing which is provided 
with a cavity that is capable of accepting a Tollable ball 
therein. Typically a pair of sensing devices are provided 30 
within the housing that abut against the ball and gener- 
ate signals when the ball is moved in any given direction. 
These signals are outputted to the computer or other 
electronic equipment connected thereto and are used 
to control a pointer on the screen thereof. Trackerballs 35 
are also typically provided with one or more buttons by 
means of which functions on the computer can be se- 
lected. 

[0004] In a sterile hospital or medical environment, it 
is commonplace nowadays for a variety of different elec- 40 
tronic machines to be employed. Previously these ma- 
chines have been controlled by way of keyboards, but 
it would be highly desirable to provide the same degree 
of ease of operation to these machines as is currently 
available with modern computers. To this end, it has 45 
been proposed to use pointing devices such as a mouse 
or trackerball with these machines to select options from 
drop-down menus on screens connected thereto. 
[0005] However, a problem exists in that equipment 
utilised in a sterile hospital or medical environment must so 
be sterilised, for example by autoclaving, in order to en- 
sure that no bacteria is lurking in the machines which 
could possibly be transmitted to the patient to cause in- 
fection. To this end, conventional previously proposed 
pointing devices such as mice and trackerballs would ss 
not be suitable for use in a sterile medical environment 
as the entire device would have to be sterilised to kill 
bacteria. Such sterilising could irrevocably damage the 



electronic c^Phents within the pointing device thus 
rendering it useless. 

[0006] Further problems are apparent when tracker- 
balls are used in other technical fields and environ- 
ments. For example, if a trackerball is to be used in a 
dusty, dirty or moisture-rich industrial environment, then 
it has been found that the dust, dirt or moisture can find 
its way into the pointing device where it can damage the 
electronics and other components thereof. It has also 
been noted that it is typically difficult to clean the interior 
of a pointing device, for example, once it has been dirt- 
ied. 

[0007] It is an object of aspects of the present inven- 
tion to address these and other problems associated 
with the prior art. 

[0008] In accordance with an aspect of the invention, 
there is provided a control device having certain com- 
ponents that are isolated from contact with an operator 
or the external environment, and one or more remaining 
components that may come into contact with the oper- 
ator or the external environment. Preferably, said re- 
maining components are removable from the device. 
[0009] Preferably, those components that are isolated 
from the operator or the external environment are pro- 
vided within a first housing, and those remaining com- 
ponents that may come into contact with the operator or 
the external environment are provided within a second 
housing finable to the first. The second housing may be 
fittable into a cavity formed in the first housing. 
[0010] At least some of those components that are 
isolated may be heat sensitive and not suitable for ster- 
ilisation by a heat treatment such as autoclaving. The 
remaining components may be non-heat sensitive and 
suitable for sterilisation by a heat treatment such as 
autoclaving. 

[0011] Preferably, there is no mechanical connection 
between said isolated components and said remaining 
components. 

[0012] Preferably, at least a reliable body and a pair 
of rotatable shafts are provided within the second hous- 
ing. Each of said shafts may comprise an elongate arm. 
Preferably, said pair of rotatable shafts are positioned 
in said second housing such that a major axis of one 
shaft is at right angles to a major axis of the other shaft. 
At least one end of each of said shafts may be connect- 
ed to a magnetic assembly. 

[0013] Preferably, said first housing is provided with 
at least a pair of magnetic assemblies, one or more of 
said first housing assemblies being provided adjacent 
to each of said shaft magnetic assemblies when said 
second housing is fitted to said first housing. 
[0014] Preferably, said shaft magnetic assemblies 
each comprise a support fitted to an end of said arm and 
magnet means connected to said support. Preferably, 
said first housing magnetic assemblies each comprise 
a support to which magnet means are connected. 
[0015] Each of the supports provided in the first hous- 
ing may be connected to a rotatable drive shaft, each 
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drive shaft being connected to serra^hneans lor sens- 
ing rotation of said drive shaft and for outputting signals 
indicative thereof. Each of said shaft magnetic assem- 
blies may be attracted towards a respective one of said 
first housing magnetic assemblies, and vice versa. Pref- s 
erably, said Tollable body abuts against said rotatable 
shafts in use. Preferably, the other end of each of said 
shafts is engageable with a respective mounting formed 
in a wall of the second housing. 

[0016] Alternatively, the other end of each of said 10 
shafts may be connected to a second magnetic assem- 
bly, each of said second magnetic assemblies being lo- 
cated in use adjacent to a further rotatable magnetic as- 
sembly provided within the first housing. Preferably, the 
second shaft magnetic assemblies each comprise a 
support having magnet means provided thereon. 
[0017] The magnet means may comprise an annular 
bar magnet or a plurality of magnets arranged in a ring. 
[0018] Preferably, the first housing is hermetically 
sealed. 20 
[0019] Further aspects of the invention provide a 
pointing device comprising a device as described here- 
in, a trackerball comprising a device as described herein 
and an item of electronic equipment comprising a device 
as described herein. 25 
[0020] Embodiments of the invention will now be de- 
scribed by way of example only with reference to the 
accompanying Figures in which: 

Figure 1 is a cross-sectional view through a track- 
erball according to a first embodiment of the inven- 
tion; 

Figure 2 is a plan view partly in cross-section along 
the line A-A of Figure 1; 

Figure 3 is an enlarged view of a section of the track- 
erball of Figure 1 ; 

Figure 4 is a cross-sectional view through a second 
embodiment of trackerball according to the inven- 
tion; and 

Figure 5 is a cross-sectional view of various steri- *o 
lisable and fixed parts of the trackerball of the sec- 
ond embodiment. 

[0021] It should be noted that, whilst embodiments to 
be described herein relate to a trackerball incorporated 45 
in an item of equipment, the invention is not limited 
thereto. A skilled person will immediately realise that 
teachings of embodiments of the invention are equally 
applicable to stand-alone trackerballs that are not asso- 
ciated with any one particular piece of equipment, so 
Skilled persons will also realise that embodiments of the 
invention may find utility in other technical fields where 
one is not concerned with sterilising the device, but 
where one simply wishes to protect internal components 
of the device from the external environment. 55 
[0022] As mentioned above, Figure 1 is a cross-sec- 
tional view through a trackerball 1 according to a first 
embodiment of the invention. The trackerball 1 is locat- 
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ed in an exterior wall of an nfm of electronic equipment 
(not shown), and comprises a rollable ball 3 that is 
mounted in a housing 5 comprising an inner body 7 and 
an outer body 9. All of the components provided within 
the inner body 7 are removable from the outer body 9. 
[0023] Thus it can be seen that all of the components 
which may come into contact with personnel operating 
the apparatus (and thus which are potentially open to 
contamination by bacteria) may be removed. The re- 
moved components can then be sterilised, for example 
by autoclaving. 

[0024] The inner body 7 comprises a dish shaped 
member 11 that has a flanged upper edge 13. A sup- 
porting member 15 is provided within the dish shaped 
member 11 , and functions to support the rollable ball 3 
and various other components of the trackerball 1 . The 
flanged edge 1 3 serves to cover at least a portion of the 
outer body 9, when the inner body 7 is located therein, 
thereby isolating at least that portion of the outer body 
from contact with the user. If the pointing device is not 
mounted in an item of equipment (i.e. if the pointing de- 
vice is free-standing), then the flanged edge may extend 
to form a cover that envelops the upper surface and up- 
standing sides of the outer body 9. If the pointing device 
is mounted in an item of equipment, then the extent of 
the flanged edge can be reduced. 
[0025] A lid (not shown) is provided to cover the inner 
body 7 and to prevent the ball 3 from falling out of the 
trackerball 1 . The lid has a circular aperture provided 
therein through which a portion of the ball may project. 
[0026] The outer body may be hermetically sealed so 
as to prevent unwanted contaminants (such as dirt, dust 
or moisture for example) from entering the outer body 
where they could possibly damage components housed 
therein. 

[0027] Control electronics generally designated by 
reference numeral 17 are provided in the outer body 9. 
An end support 1 9 is formed in one wall of the inner body 
7 and is. in this embodiment, capable of engaging with 
one end of a shaft 21 provided within the inner body 7. 
The other end of the shaft 21 is located in a housing 23 
within which a first magnet 25 is provided. The first mag- 
net 25 and housing 23 are rotatable in unison with the 
shaft 21. 

[0028] A second shaft 27 (shown in cross-section) is 
provided at right angles to the first shaft 21. The con- 
struction of the second shaft and the manner in which it 
operates is identical to that of the first shaft 21 and thus, 
for brevity, the constructions of the second shaft 27 will 
not be further described herein. 
[0029] The first and second shafts, upon rotation of 
the ball, cause signals indicative of movement in first 
and second directions perpendicular to one another to 
be generated. In this respect, the operation of the track- 
erball (i.e. the means by which those signals are gener- 
ated) is similar to currently available devices and thus 
will not be further described herein. 
[0030] Figure 2 is a plan view partly in cross-section 
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along the line A--A of njure 1. From Figure 2, it can 
clearly be seen that the first and second shafts are pro- 
vided at right angles to one another to generate signals 
representative of movement in first and second direc- 
tions, respectively, that are perpendicular to one anoth- s 
er. 

[0031] Figure 3 is an enlarged view of the end section 
of the first shaft 21 shown in Figure 1. As previously 
mentioned, the shaft 21 engages with a housing 23 with- 
in which the first magnet 25 is provided. The first magnet 10 
preferably comprises an annular magnet with north and 
south poles aligned along the axis of the shaft 21 . Alter- 
natively, the first magnet may comprise a plurality of in- 
dividual magnets arranged in a ring. Outside of the inner 
body 7, there is provided a second magnet assembly is 
connected to the control electronics 1 7 in the outer body 
9. The second magnet assembly comprises an annular 
magnet 29 that is housed in a similar housing 31 to that 
of the first magnet 25. The second magnet 29 is identical 
to the first magnet 25 and is arranged such that the north 20 
and south poles thereof are aligned with those of the 
first magnet to cause the first and second magnets to 
be attracted to one another. 

[0032] The second magnet assembly is connected to 
a drive shaft 33 that is in turn connected to the control 25 
electronics 17 such that rotation of the drive shaft 33 
gives rise to signals indicative of movement of the mag- 
net assembly and drive shaft 33, and hence the shaft 21 . 
[0033] Thus it can be seen that movement of the first 
shaft 21 will, by the attractive magnetic force between 30 
the two magnets 25,29, cause a corresponding move- 
ment of the second magnet 29 and attached drive shaft 
33. As mentioned above, a similar arrangement is pro- 
vided for a second shaft 27. 

[0034] This arrangement enables the rotational 35 
movement of the first and second shafts 21.27 to be 
transmitted to the control electronics 1 7 without any me- 
chanical connection between the shafts and drive 
shafts. Due to the lack of any mechanical connection, 
the inner body 7 and the components provided therein 40 
may be removed easily for sterilisation. Thus it is pos- 
sible to sterilise only those components of the tracker- 
ball 1 that are non-temperature sensitive, and which 
may come into contact with the operator. 
[0035] The magnets and associated components pro- 45 
vide, as described above, a connection-less interface 
between the shaft 21 and the drive shaft 33. In addition 
to this, the magnetic assemblies also ensure a good 
contact between the shafts 21, 27 and the ball 3. 
[0036] To ensure a good contact between the shafts so 
21 , 27 and the ball 3, the shafts and attached shaft mag- 
netic assemblies are located in the inner housing 7 in 
such a position that the ball displaces them slightly from 
alignment with the outer body magnetic assemblies 
when the ball 3 is located in the inner body. The mag- ss 
netic force between respective shaft magnetic assem- 
blies and corresponding outer body magnetic assem- 
blies urges the shafts into f rictional contact with the Tol- 




lable ball 3 to^lJPsve the frictional contact occurring 
between the shafts and the ball. The improved frictional 
contact reduces the likelihood of slippage occurring be- 
tween the shafts and the ball. 
[0037] Figure 4 is a cross-sectional view of a tracker- 
ball 1 according to a second embodiment of the inven- 
tion. The second embodiment of the invention is con- 
structed largely in the same manner as the first embod- 
iment of the invention except for the means by which the 
ends of the shafts 21 , 27 furthest from the magnetic as- 
semblies are supported by the outer body 9. Thus, only 
this region of the shafts 21 ,27 remotest from the outer 
body magnetic assemblies will be described. 
[0038] In this embodiment, the shafts 21 ,27 are each 
connected with a respective magnetic assembly as in 
the first embodiment. The other end of the shaft 21,27 
is connected to a housing 35 within which another mag- 
net means 37 is provided. A similar magnet means 39 
is provided in the outer body 7 housed in a freely rotat- 
able housing 41 . Thus it can been seen that rotation of 
the shafts 21,27 will cause the magnetic assemblies 
connected to either end to rotate and the magnetic as- 
semblies provided in the outer body 9 and attracted 
thereto to rotate in unison therewith. 
[0039] Figure 5 is an exploded view in cross-section 
of a trackerball I according to an embodiment of the in- 
vention showing those parts that are removable and 
those parts which are fixed to the remainder of the track- 
erball 1 . As shown, the ball 3, shafts 21 , 27, supporting 
member 15 and dish-shaped member 11 may all be re- 
moved from the outer body 9. 

[0040] It will be understood that aspects of the inven- 
tion have been described herein by way of example only 
and that modifications may be made without departing 
from the scope of the invention. 
[0041] For example, whilst the embodiments de- 
scribed herein relate specifically to a trackerball incor- 
porated in an item of electronic equipment, It will be ap- 
preciated that the teachings of the invention may equally 
well be applied to a free standing trackerball unit dis- 
creetf rom any particular piece of equipment. In addition, 
the teachings of the invention may also be applied to 
mice and other pointing devices which employ Tollable 
bodies. 

[0042] It will furthermore be appreciated that whilst 
the preferred method of sterilisation is autoclaving, other 
equivalent methods will be immediately apparent to 
those persons skilled in the art. Autoclaving, as referred 
to herein, means heat-treating to a temperature (typical- 
ly to around 160° C) sufficient to kill bacteria followed 
by various other known processes. 
[0043] Furthermore, whilst the embodiments de- 
scribed above relate to a trackerball for use in a sterile 
medical environment, it will be appreciated that the 
teachings of the invention may equally well be applied 
to other technical fields. For example, a pointing device 
such as that disclosed herein could find great utility in 
dusty, dirty or moisture-rich industrial environments, for 
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example, where ambient dirt, dS^Jp moisture could 
damage the internal electronics of conventional pointing 
devices. The present invention would be advantageous 
in such an environment as the electronics that are prone 
to damage are enclosed by the outer body and thus pro- s 
tected - particularly if the outer body is hermetically 
sealed. If the outer body is hermetically sealed, then the 
device could even be used underwater. 
[0044] In addition, whilst in the preferred embodiment 
the inner housing is located within the outer housing, it 10 
will be appreciated that the components of the device 
could be arranged in such a manner that the inner hous- 
ing instead lies adjacent to or on top of the outer hous- 
ing. 

[0045] Finally, whilst the particular embodiment de- ^ 
scribed herein relates to a pointing device, it will be ap- 
preciated that the teachings of the invention may be ap- 
plied to a variety of different control devices. For exam- 
ple, the control device could simply be used as a switch 
to turn equipment on or off, rather than a pointing device. 20 
[0046] Stated differently, the present invention pro- 
vides a control device for electronic equipment, com- 
prising a cavity containing a manually rollable input el- 
ement which is at least partially exposed to the external 
environment and electronic control components respon- 2s 
sive to rotation of the input element, wherein the cavity 
is lined so as to isolate contamination on the input ele- 
ment from the electronic control components. If the input 
element is to be used in a sterile environment, the input 
element is rotatably supported in a removable cavity lin- 30 
er. 
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1 . A control device having certain components that are 
isolated from contact with an operator or the exter- 
nal environment, and one or more remaining com- 
ponents that may come into contact with the oper- 
ator or the external environment. *o 

2. A device according to Claim 1 , wherein said remain- 
ing components are removable from the device. 

3. A device according to Claim 1 or Claim 2, wherein 4$ 
those components that are isolated from the oper- 
ator or the external environment are provided within 

a first housing, and those remaining components 
that may come into contact with the operator or the 
external environment are provided within a second so 
housing finable to the first. 

4. A device according to Claim 3, wherein the second 
housing is fittable into a cavity formed in the first 
housing. ss 

5. A device according to any of Claims 1 to 4, wherein 
at least some of those components that are isolated 



are heat sensitive anoTlot suitable for sterilisation 
by a heat treatment such as autoclaving. 

6. A device according to any preceding claim, wherein 
the remaining components are non-heat sensitive 
and suitable for sterilisation by a heat treatment 
such as autoclaving. 

7. A device according to any preceding claim, wherein 
there is no mechanical connection between said 
isolated components and said remaining compo- 
nents. 

8. A device according to Claim 3 or to any of Claims 4 
to 7 when dependent on Claim 3. wherein at least 
a rollable body and a pair of rotatable shafts are pro- 
vided within the second housing. 

9. A device according to Claim 8. wherein each of said 
shafts comprises an elongate arm. 

10. A device according to Claim 9, wherein said pair of 
rotatable shafts are positioned in said second hous- 
ing such that a major axis of one shaft is at right 
angles to a major axis of the other shaft. 

1 1 . A device according to any of Claims 8 to 1 0, wherein 
at least one end of each of said shafts is connected 
to a magnetic assembly. 

12. A device according to Claim. 11, wherein said first 
housing is provided with at least a pair of magnetic 
assemblies, one or more of said first housing mag- 
netic assemblies being provided adjacent to each 
of said shaft magnetic assemblies when said sec- 
ond housing is fitted to said first housing. 

13. A device according to Claim 11 or Claim 12, wherein 
said shaft magnetic assemblies each comprise a 
support fitted to an end of said arm and magnet 
means connected to said support. 

1 4. A device according to Claim 1 2 or Claim 1 3, wherein 
said first housing magnetic assemblies each com- 
prise a support to which magnet means are con- 
nected. 

1 5. A device according to Claim 1 4, wherein each of the 
supports provided in the first housing are connected 
to a rotatable drive shaft, each drive shaft being 
connected to sensing means for sensing rotation of 
said drive shaft and for outputting signals indicative 
thereof. 

16. A device according to any of Claims 12 to 15, 
wherein each of said shaft magnetic assemblies are 
attracted towards a respective one of said first 
housing magnetic assemblies, and vice versa. 
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-17. A device accord^^any of Claims 8 to 16, wherein 
said rollable body abuts against said rotatable 
shafts in use. 

1 8. A device according to Claim 1 1 or to any of Claims s 
12 to 17 when dependent upon Claim 11, wherein 
the other end of each of said shafts is engageable 
with a respective mounting formed in a wall of the 
second housing. 

10 

19. A device according to Claim 11 or to any of Claims 
1 2 to 1 7 when dependent on Claim 1 1 , wherein the 
other end of each of said shafts is connected to a 
second magnetic assembly, each of said second 
magnetic assemblies being located in use adjacent is 
to a further rotatable magnetic assembly provided 
within the first housing. 

20. A device according to Claim 19. wherein said sec- 
ond shaft magnetic assemblies each comprise a 20 
support having magnet means provided thereon. 

21. A device according to Claim 13, Claim 14 or Claim 
20, wherein said magnet means comprises an an- 
nular bar magnet. 2s 

22. A device according to Claim 13, Claim 14 or Claim 
20, wherein said magnet means comprises a plu- 

... . rality of magnets arranged in a ring. 

30 

23. A device according to Claim 3 or to any of Claims 4 
to 22 when dependent on Claim 3, wherein the first 
housing is hermetically sealed. 

24. A pointing device comprising a device according to 35 
any preceding claim. 

25. A trackerball comprising a device according to 
Claim 24. 

40 

26. An item of electronic equipment comprising a de- 
vice according to any of Claims 1 to 23, a pointing 
device according to Claim 24 or a trackerball ac- 
cording to Claim 25. 

45 
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